Introduction
Four main tendencies in scholarly and policy-making circles motivate an inquiry into the role of information sharing offices in modulating the effect of financial access on inequality in Africa, namely: growing exclusive development, limited financial access, the introduction of information sharing offices to boost financial development and gaps in the literature. In what follows, the four points are substantiated in chronological order.
First, in its 2016 publication on "Poverty and shared prosperity -Taking on inequality"; the World Bank established that poverty reduction has been substantial in all regions of the world except in Africa where the phenomenon is still widespread. The report emphasised on the importance of reducing inequality in order to end poverty so that by 2030, shared prosperity could be boosted (World Bank, 2016) . Consistent with this report, several nations in the continent failed to meet the extreme poverty target of the Millennium Development Goals (MDGs), despite a growth recovery of more than two decades that started in the mid-1990s (Fosu, 2015) . In this vein, Africa has been documented to be the continent where inequality is mostly predominant after Latin America (Klasen, 2016) .
Second, although financial development has recently been documented to be a positive engine to poverty mitigation (Asongu & De Moor, 2015) , there is a contending strand in the literature with of the position that financial development has a positive impact on income inequality (Watzka & Jauch, 2012) . Moreover, financial access in African financial institutions has been dampened by significant concerns of excess liquidity (Saxegaard, 2006; Fouda, 2009 ).
Consistent with the underlying authors, Nketcha and Samson (2014) have postulated that a quick look at the African banking systems shows that banks substantially hold liquidity for precautionary motives. This may be due to collateral and/or high interest margins which individuals or Small and Medium Enterprises (SMEs) cannot meet. In addition, sources of finance such as stock markets are still underdeveloped. Hence, financing constraints for enterprises are obviously high. However, it is important to emphasise the significant improvement in access to finance in African countries these recent years, especially for individuals. Even though more than three quarters of adults in Africa do not have a formal bank account within a financial institution, they use informal sources of finance to save (for instances: burial societies, tontines and/or rotating savings and credit associations) and to borrow from family, friends or informal private lenders (AfDB, 2013) . To sum up, a deep
analysis of a population group shows that women, youth, those living in rural areas, old people and the poor are suffering from financial exclusion 2 .
Third, information sharing offices such as private credit bureaus and public credit registries were introduced with the aim of reducing the asymmetric information related to financial development (Triki & Gajigo, 2014) . These measures were fundamentally associated with the increase in the sharing of information between banks to reduce moral hazard and adverse selection between lenders and borrowers. This is supported by a bulk of literature substantiating that in Africa, access to basic financial services such as corporate and private insurance, credit, payments, has been considerably limited by factors such as physical access, affordability and eligibility (Batuo & Kupukile, 2010 , Allen et al., 2011 , Tchamyou & Asongu, 2017 . In addition, lenders regularly face adverse selection problems because of their lack of information on borrowers' profiles, particularly regarding their repayment capacity related to the investments for which they would like to receive financial resources. Moreover, the concern is even greater when lenders have no means of controlling borrowers' activities after the credit has been granted. As a result, a borrower may deliberately decide to conceal the proceeds of the underlying investment in order to reduce liability in case of default or to avoid repayment. However, such actions are not exclusively observed among insolvent borrowers, as solvent borrowers may also be tempted in order to avoid complying with their financial obligations. Ultimately, to hedge against such risks, lenders often grant loans at high interest rates which unfortunately have unfavourable consequences for growth, financial development and poverty reduction. These disadvantages could be avoided by sharing information on the creditworthiness of borrowers. For this purpose, private credit bureaus (PCBs) and public credit registries (PCRs) serve as brokers by providing the necessary information to banks. According to Jappelli and Pagano (2002) , the sharing of information by these brokers also allows for efficiency in the allocation of capital, relaxation of constraints in credit and increased competition in the credit market (Tchamyou & Asongu,2017) .
Fourth, the positioning of this inquiry diverges from the existing literature which has mainly centred on examining: the impact of information rights by creditors, the role of information asymmetry among creditors and the relationship between information asymmetry and financial development. The first strand has investigated the role of stronger creditor rights in inter alia: risk-taking by banks (Acharya et al., 2011; Houston et al., 2010) ; reducing market power in the banking industry (Asongu et al. 2017b ) and bankruptcy (Brockman & Unlu, 2009; Claessens & Klapper, 2005) . The second strand of the literature which has focused on how information asymmetry among creditors: improves credit availability (Triki & Gajigo, 2014; Brown et al., 2009; Djankov et al., 2007) ; decreases costs of credits (Brown et al., 2009 ), reduces default rates (Jappelli & Pagano, 2002) , influences syndicated bank loans (Tanjung et al., 2010; Ivashina, 2009 ) and affects corruption in lending procedures (Barth et al., 2009) . The third strand has focused on information sharing and financial access nexuses (Tchamyou & Asongu, 2017; Asongu et al. 2017a ).
This inquiry complements the above literature on the relationship between financial access and information asymmetry by adding a dimension of inequality. In the light of the motivation of this study, inequality, extreme poverty and growth resurgence are related in the perspective that, the response of poverty to growth in Africa is a decreasing function of inequality (Fosu, 2010a (Fosu, , 2010b (Fosu, , 2011 . A great bulk of the literature has been focused on emerging economies in Asia and Latin America and on developed countries while, Africa has been documented to be a continent where financial development is lowest (World Bank, 2016; Triki & Gajigo, 2014; Barth et al., 2009; Love & Mylenko, 2003; Galindo & Miller, 2001) .
The rest of the study is organised as follows. Section 2 presents the background and theoretical underpinnings. The data and methodology are discussed in Section 3 while Section 4 covers empirical analysis and discussion of results. Conclusion and directions for future research are disclosed in Section 5.
Background and Theoretical highlights
Credit registries also known as "credit reference agencies" or "information sharing offices"
are institutions whose main purpose is to collect information related to financial transactions of companies and individuals. The sources of information could be: banking information and credit cards (for individuals and retailers) and public sources such as annual accounts (for companies). After verification and cross-checking, the gathered information is then combined in a report which can be used by present and future creditors. The information on credit history contained in the consolidated reports can be positive (such as payment behaviour) and According to Claus and Grimes (2003) and , two main theoretical underpinnings have been documented on the linkages between access to finance and information sharing. The first refers to the channels through which banks could increase their liquidity while the second is focused on the transformation of the characteristics of risks associated with the banking system. Moreover, these two aspects of the literature are in accordance with the idea that the principal mission of a bank is financial intermediation, which is to transform deposits into credits for economic agents (such as investors and households).
The relationship between financial access and information sharing offices can be understood from two dimensions: moral hazard from borrowers and adverse selection from lenders.
Credit registries provide lenders with financial information, especially credit histories on borrowers which enable them to decrease high interest rates that are most of the time stimulated by adverse selection. When the loan is granted, borrowers are subject to moral hazard as they may conceal the financial activities on the basis of which, the loan was granted in order not to meet their financial obligations. Credit registers therefore have this important role to discipline and inform borrowers about the disadvantages of these practices. In addition, they can educate borrowers about the negative consequences of default and the willingness to seek refuge in the informal financial sector as a positive alternative to the formal financial sector (Tchamyou & Asongu, 2017) .
The connection between financial development and inequality has been widely explored in the financial development literature (see Asongu & Tchamyou, 2014; Batuo et al., 2010; Beck et al. 2007 ). There is a debate in the literature on the benefits of financial development in reducing inequality. Some theories acknowledge that financial development is benefiting the poor and hence, reduces inequality (see Galor & Zeira, 1993; Aghion & Bolton, 1997; Galor & Moav, 2004) . Shortcomings in financial markets such as contract enforcement costs, information asymmetries, transaction costs, among others, can be constraining factors in credit facilities for poor entrepreneurs who lack connections, credit histories and collaterals.
These financial difficulties may hinder the flow of capital to the poor who have high-yielding projects and thus reduces efficiency in the allocation of capital. The consequence can be increased income inequality (Galor & Zeira, 1993) . To put this argument into perspective, financial development decreases poverty from two main perspectives, i.e by: (i) easing credit constraints for the poor and diminishing income inequality and (ii) enhancing capital allocation and boosting growth (Beck et al., 2004) .
On the contrary, other theories are supporting the idea that financial development largely benefits the rich. Within this strand, Greenwood and Jovanovic (1990) have advocated the idea of an inverted U-shaped relationship between financial sector development and inequality. The underlying discussions are reflected in the extensive and intensive margin theories. According to the extensive margin theory, financial development could enhance access and usage of financial services by agents who do not have access to financial services due to financial constraints (see Chiwira et al., 2016; Orji et al., 2015; Odhiambo, 2014) .
Conversely, the intensive margin theory stipulates that inequality is affected by finance via direct and indirect channels. These include: improving financial services of agents (such as wealthy individuals and well-established companies and corporations) which have been already using the formal financial system (Chipote et al., 2014) . In other words, financial development can reduce persistent reliance on relative income by improving economic perspectives for the poor (Batabyal & Chowdhury, 2015; Bae et al., 2012 ).
This inquiry is therefore based on two main theoretical consensuses: the link between credit registries and finance and the relationship between finance and inequality. The introduction of information sharing offices in the latter linkage is relevant in the view that sharing credit history information could mitigate risks of moral hazard and adverse selection on the one hand and facilitate access to finance by the most disadvantaged factions of the population on the other hand. In the light of these underpinnings and motivation, the aim of this inquiry is to assess how information sharing offices could complement financial access in order to reduce income inequality.
Data description and Estimation technique

Data description
We Over the past years, interest in the Palma ratio has been growing and the ratio has been proposed to be included in the post-2015 United Nation's global development program. In addition, the United Nations Development Programme (UNDP) annual Human Development
Report and the Organization for Economic Co-operation and Development (OECD) Income
Distribution Database have recommended this ratio as a standard measure of inequality. One of the advantages of the Palma ratio is that it captures the distribution's tails while the Gini coefficient is mainly based on the entire distribution (see Cobham et al., 2015) .
In accordance with Tchamyou and Asongu (2017), Triki and Gajigo (2014), we measure information asymmetry with private credit bureaus (PCBs) and public credit registries (PCRs). Consistent with the underlying literature, there are six main characteristics which distinguish PCBs from PCRs, notably: mission; ownership; status; coverage; access and sources of data employed. First, PCBs were created in order to satisfy "demand for" and "needs to obtain" information about borrowers in the banking market while PCRs are public institutions with the main purpose of supervising the banking sector. Second, the ownership of PCBs includes: governments, central banks, lenders, lender associations and independent third parties; while the ownership of PCRs is limited to governments or central banks. Third, PCBs are institutions that aim to make profit while PCRs are not-for-profit credit registries. Fourth, the coverage provided by PCBs reflects large companies as well as small and medium-sized enterprises while PCRs mainly cover only large companies and are sometimes restricted with regard to history and type of data. Fifth, access to PCBs is opened to all types of lenders while
PCRs are restricted to the suppliers of information. Sixth, data employed by PCBs consists of tax authorities, PCRs, courts whereas data on PCRs comes from banking and non-banking institutions.
We control for remittances, government consumption expenditure and corruption control.
According to Ssozi and Asongu (2016) , remittances are mostly used for consumption purposes; hence a decrease in inequality can be expected. However, the actual impact on income distribution depends on the beneficiaries of these funds, which should normally be the fraction of the population that is poor. Control of corruption is supposed to reduce inequality given that it is an institutional governance factor. However, the opposite effect can occur because the variable can unfortunately be skewed to the left side of the distribution. This unpredictable sign could be consolidated with a positive sign from government expenditure if the allocated funds for running government activities are poorly managed by corrupt government officials.
Appendix 2 presents the summary statistics (in Panel A) and the countries (in Panel B). The aim of the descriptive statistics is twofold: it can be observed from the means that variables are comparable and from the standard deviations, variables are substantially varying. Hence, feasible relationships could be deduced from corresponding estimations.
The correlation matrix is presented in Appendix 3. The motivation behind this matrix is to control for the degree of substitution in variables so that we avoid misspecification and therefore prevent concerns of multicollinearity. The issue is apparent in financial dynamics of depth, efficiency and activity on the one hand and in inequality variables on the other hand. In order to address the issues: on the one hand, inequality variables are applied distinctly as dependent variables and on the other hand, financial development indicators are not specified in the same model.
3.2.Estimation technique: Generalized Method of Moments
The estimation strategy employed in this study is the Generalized Method of Moments (GMM). There are four principal reasons for the adoption of this strategy. First, the number of cross-sections (N = 48) is substantially higher than the number of time series (T = 11).
Hence, N>T: this is an essential condition for the application of the GMM. Second, inequality variables are persistent because their correlations with their first lags are higher than the threshold of 0.800, which is considered as the rule of thumb for establishing persistence.
Third, this empirical technique controls for endogeneity given that it takes into account simultaneity by means of instrumenting the independent variables with corresponding lags and differences. Moreover, the control for endogeneity is further increased when using timeinvariant omitted variables to account for some unobserved heterogeneity. Fourth, we are working with a panel data structure, which is consistent with the GMM.
The Roodman (2009a Roodman ( , 2009b which is the extension of Arellano and Bover (1995) is preferred in this inquiry because it has been acknowledged to take into account cross-sectional dependence and restrict instrument proliferation (or over-identification) (see Love & Zicchino, 2006; Baltagi, 2008; Boateng et al., 2018) . The two-step procedure is adopted in the specifications because it is heteroscedasticity-consistent.
The standard System GMM equations in levels (1) and in first difference (2) are summarised as follows: It is important to devote some space to briefly discuss identification, simultaneity and exclusion restrictions. It has been acknowledged in recent literature (see Boateng et al., 2018; Tchamyou & Asongu, 2017) , that all explanatory variables are supposed to be predetermined (or suspected endogenous) whereas only time invariant omitted variables are considered as strictly exogenous. This is because it is unfeasible for years (or time invariant variables) to be endogenous in first difference (see Roodman, 2009b) . Therefore, the procedure for dealing with ivstyle (years) is 'iv (years, eq(diff))' while the process for the predetermined variables is gmmstyle. In light of the aforementioned insights, the time invariant omitted variables (years) influence the dependent variable (inequality) only through the suspected endogenous variables (financial access).
Additionally, the Difference in Hansen Test is the statistical test that is used to assess the validity of the exclusion restriction for instrument exogeneity. Consequently, the null hypothesis of the underlying test should not be rejected for years to elicit inequality exclusively through financial access. It is important to note that in the standard instrumental variable approach, rejecting the null hypothesis of the Sargan Overidentifying Restrictions test means that instruments do not exclusively explain the outcome variable via the suspected endogenous variables (see Beck et al., 2003) while in the GMM estimation technique, the Difference in Hansen Test is the required information criterion used to investigate if years are strictly exogenous.
Empirical results and discussion
Presentation of results
The empirical results are presented in Tables 1 and 2. While Table 4 reports results based on public credit registries, Table 2 displays findings related to private credit bureaus. Appendix 4
and Appendix 5 present results for the Atkinson index and the Palma ratio (robustness check).
Each table has seven specifications corresponding to each financial development variable.
There are four main information criteria employed to evaluate the validity of the models 4 .
Based on these criteria, the models are overwhelmingly valid. Results are presented in terms of net impacts, marginal effects and thresholds at which public credit registries and private credit bureaus modulate financial access in order to reduce inequality. The notion of threshold is consistent with recent literature (see Batuo, 2015; Asongu, 2017; Asongu et al., 2017b) . This threshold is a critical mass at which the modulating effect of a policy variable completely neutralizes an undesired effect from the independent variable of interest, so that ultimately there is a combined theoretically anticipated effect on the outcome variable. This concept is important in the perspective of informing policy makers of specific targets of policy-moderating variables required to have some desired effects on development outcomes. Accordingly, policy makers are better informed when they are knowledgeable of cut-off levels at which credit registries completely counteract negative effect of financial access on inequality. Above the established thresholds, credit registries can interact with financial access to reduce inequality. Moreover, in order for thresholds to make economic sense, they must be within the range (i.e. minimum to maximum) disclosed in the summary statistics. In this case, the established threshold has policy relevance because the corresponding ranges are: "0.000 to 66.200" for private credit bureaus and "0.000 to 71.900" for public credit registries.
If we take for instance the third column of Table 1 , we notice that the net effect of employing public credit registries to influence banking system efficiency to reduce inequality is positive (0.00059) and the corresponding marginal effect is negative (-0.00000332). Although this net effect is positive, we extend the analysis by computing the threshold level at which the unconditional effect of banking system efficiency becomes negative. This indicates that a certain level of 18.072% coverage [0.00006 / (-0.00000332)] is required to counterbalance or neutralize the effect of banking system efficiency. In other words, 18.072% coverage in public credit registries is needed to complement banking system efficiency in order to ultimately decrease inequality.
In the first column of Table 2 , we investigate the role of private credit bureaus in modulating financial access (money supply) to decrease inequality. The marginal impact and net effect are respectively -0.00002 and -0.00018. Given that the conditional and unconditional effects are both negative, a negative synergy effect is apparent. Hence, it is not statistically feasible to compute a threshold.
The net effect on inequality is obtained from the interaction between information sharing offices (either private credit bureaus or public credit registries) and financial access on the one hand and unconditional effect of financial access on the other hand. For example, when the mean value of public credit registries is 2.750, the unconditional effect of banking system efficiency is 0.00006 and the corresponding conditional effect equals -0.00000332, the net 
Further discussion of results and policy implications
In this section, we devote some space to further discuss the negative synergies, the positive synergies, the "not specifically applicable" (n.s.a.) mentions and the thresholds. The underlying points are discussed in chronological order.
First, negative synergies are consistent with our theoretical underpinnings because of the double negative effect in reducing inequality, notably, the: (i) negative effect of financial access (for instance banking system activity in Table 1 ) and (ii) negative impact of the interaction between financial access in public credit registries. Hence, it is reasonable to infer that contingent on financial development variables and specificities of credit registries, the theoretical expectations of linkages between credit registries, finance and inequality withstand empirical validity. Two analogous sub-references are also apparent, notably: (i) information sharing offices reduce information asymmetry associated with constraints to financial access and (ii) financial access ultimately has a positive redistributive effect on income across the population.
Second, positive synergies are not consistent with theoretical underpinnings of this study because the intuition of this study is to assess how financial access is modulated by credit registries to reduce inequality and not the contrary. These positive synergies (for instance in financial system efficiency in Table 2 ) could be the result of two factors, notably: (i) the low penetration rate of credit registries in African countries, recalling that they were introduced for the most part from the year 2004 and (ii) the need to improve other instruments that complement credit registries, like information and communication technologies which could facilitate the role of credit registries in reducing information asymmetry between borrowers and lenders.
Third, where thresholds cannot be established, "not specifically applicable (n.s.a.)" are assigned, especially when the following are apparent: when the unconditional effect is negative while the corresponding conditional effect is positive. This is contrary to the intuition for this study because credit registries should modulate financial access to reduce inequality. A possible reason for this unexpected tendency may be the presence of market power in the African banking industry, such that, instead of using information from credit registries to improve financial access, big banks prefer to enjoy a "quiet life" by using the information credit registries to reduce financial access and improve their profit margins.
Fourth, we articulate thresholds corresponding to estimations for which the unconditional effect is positive while the conditional effect is negative. In other words, a threshold is the critical mass of a credit registry at which the positive effect of financial access on inequality is neutralised. Above the threshold, credit registries complement finance to have a net negative effect on inequality. In essence, above this threshold, the unconditional positive effect of finance becomes negative. To put this point into greater perspective, we substantiate the computed threshold in the previous paragraphs with a graphical representation. Let us consider the corresponding estimation where: 0.00006 is the unconditional effect while -0.00000332 represents the conditional effect from the interaction between financial access and public credit registries. Looking at this graph, we can raise the following policy question: what will be the net effect on inequality from the modulating effect of public credit registries if the penetration rate of public credit registries increases by 2% from the threshold? The net effect is -0.00000663, computed as: 0.00006-(0.00000332×20.072).
We further extend the analysis by computing two sets of averages for each country, notably:
an average for the entire period and an average for the last two years 6 . The average of the lasttwo years is to provide more contemporary policy insights. The purpose of the computation is to establish which countries are above or below the established thresholds in order to improve room for policy implications. Accordingly, countries below the established threshold are unlikely to be benefiting from reduced inequality owing the complementarity between PCR and finance. We notice that with the exceptions of Gabon, Mauritius and Tunisia that are in the driver's seat, most of the sampled countries need to implement policies that improve the 6 For lack of space, the computations are available upon request. 
Conclusion and future research directions
This study has examined the role of information sharing in modulating the effect of financial From the analysis, the following results can be established: first, results with the Gini coefficient are more significant compared to those with the Atkinson index and the Palma ratio. Second, the unconditional effect of using public credit registries to influence banking system efficiency to reduce inequality is positive and the corresponding conditional or marginal effect is negative. A threshold of 18.072 percent coverage in public credit registries is needed to counteract the unconditional positive effect of banking system efficiency. Third, on the role of private credit bureaus in financial depth, both the unconditional and the conditional effects are negative; implying a negative synergy. Fourth, on the role of private credit bureaus in financial efficiency, both the unconditional and the conditional effects are positive; implying a positive synergy. It is relevant to emphasise that a positive synergy is not consistent with the theoretical underpinnings of this study because a negative net effect on inequality is anticipated. Overall, these findings are consistent with those of Asongu et al. (2017b) who concluded that credit registries broadly play their theoretical function of decreasing financing constraints, especially in the banking industry. This relaxation of financial constraints would facilitate access to credit by economic operators and households.
We have elicited unexpected effects by expressing the relevance of further complementing information sharing offices with ICT in order to exert a higher modulating effect on finance for inclusive development. Assessing whether our suggestions withstand empirical validity can be the object of future research. Within this framework, ICT and information sharing offices can be policy independent variables. We have also provided some country-specific insights into which countries are in the driver's seat and which require more policy action.
Extending these insights with country-specific studies will provide more targeted policy implications.
Future research directions can also improve this study by investigating conditional levels in inequality at which the modulating role of credit registries is most apparent. The intuition for this recommendation is that the established findings may be contingent on existing levels of inequality such that some tails of the inequality distribution are less relevant in the investigated relationships. This recommendation builds on the perspective that the results of from the Gini measurement may be more significant because compared to other measurements of inequality; it is based on the entire distribution and does not capture tails of the inequality distribution. Hence, by extension, some outliers and tails of the inequality distribution may not be significantly endogenous to the investigated nexuses. Gini Index Gini "The Gini index is a measurement of the income distribution of a country's residents".
GCIP Atkinson Index
Atkinson "The Atkinson index measures inequality by determining which end of the distribution contributed most to the observed inequality".
GCIP
Palma ratio Palma ratio
"The Palma ratio is defined as the ratio of the richest 10% of the population's share of gross national income divided by the poorest 40%'s share". 
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